Structural dynamics of neuropeptide hPYY.
We have employed a combination of experiment and simulation to characterize the ensemble of structures sampled by human Peptide YY (hPYY), an important member of the neuropeptide Y family. Experimental structural characterization carried out with far UV circular dichroism spectroscopy and Fourier Transform-Infrared measurements confirmed that the major feature of the secondary structure of hPYY is the α-helix, encompassing about half the peptide residues, with smaller contributions from turn and β-sheet like structures. The peptide undergoes thermal denaturation characterized by a melting temperature of 48°C with an enthalpy change of -24.5 kcal/mol and entropy change of -76.2 cal/(mol K). In our computational studies, based on a 4-μsec MD trajectory generated with the AMBER03 potential, we found excellent agreement of the predicted features with experimental data, including a stable C-terminal helix, a central turn and conservation of about 80% of measured long-range NOE contacts. The main structural fluctuations involved partial helix unwinding and large-scale motions of the N-terminal. Our joint experimental/computational approach leads to several insights into the biological function of PYY. We conclude that the C-terminal helix is crucial for the structural integrity of PYY. The structures and motions found in the simulations suggest microscopic explanations for observed changes in biological activity of the peptide upon mutation and truncation. We also performed microsecond-length MD and replica-exchange simulations of hPYY with the OPLS-AA force field, for which computed structures did not agree well with experimental data, predicting significant loss of helicity and NOE contacts.